Strong heat stimulation sensitizes the heat response as well as the bradykinin response of visceral polymodal receptors.
1. Hyperalgesia after thermal injury is a common phenomenon, but its mechanism is poorly understood. As a step toward understanding the mechanism for heat sensitization, we searched conditions that would induce sensitization consistently and studied changes in polymodal receptors in their responses to heat (45 and 48 degrees C) and to bradykinin. Experiments were conducted in vitro, with the use of testis-superior spermatic nerve preparations excised from anesthetized dogs. 2. Stimulation at 55 degrees C for 30 s induced clear augmentation of the responses to stimulations at 45 and 48 degrees C when tested within 10 min in 22 out of 24 testicular polymodal units. In the remaining two units, weak or delayed augmenting tendencies were observed. The response to stimulation at 45 degrees C increased from 0.28 +/- 0.08 to 2.99 +/- 0.46 (SE) imp/s, whereas at 48 degrees C it increased from 1.08 +/- 0.16 to 4.60 +/- 0.63 imp/s (P < 0.001, n = 24). A low-level ongoing discharge appeared in about one-half of the units studied. 3. Despite frequent rinsing of the receptive field, augmentation of the heat response observed after stimulation at 55 degrees C continued for up to approximately 3 h. 4. The response to bradykinin (94 nM) was also potentiated: the net mean discharge rate (NMDR) during a 1-min application period of bradykinin as well as the total number of impulses induced by one bradykinin application significantly increased from 0.91 +/- 0.27 to 1.97 +/- 0.32 imp/s and from 213.9 +/- 42.3 to 433.5 +/- 58.7 impulses, respectively (P < 0.001, n = 15).(ABSTRACT TRUNCATED AT 250 WORDS)